Experimental metastasis correlates with cyclic AMP accumulation in B16 melanoma clones.
Metastasis is a complex process whereby tumour cells from a primary neoplastic growth disseminate throughout the body and establish secondary tumour foci in distant organs. Biochemical traits associated with, or essential for, the expression of the metastatic phenotype have not yet been identified. In the course of examining stimulation of the B16 murine melanoma adenylate cyclase by melanocyte-stimulating hormone (MSH) and by the diterpene forskolin, we noted that tumour cell clones isolated from common parent cell populations differed widely in their responses to these agonists. We report here that the accumulation of cyclic AMP induced by MSH or forskolin shows a strong positive correlation with the ability of B16 melanoma clones to form pulmonary tumour colonies when injected intravenously (i.v.) into syngeneic mice ('experimental metastasis'). In parallel in vitro analyses of cyclic AMP metabolism and in vivo assays of experimental metastasis using replicate cell preparations, highly metastatic tumour cell clones consistently show greater than a 30-fold increase in cellular cyclic AMP when exposed to MSH or forskolin. By contrast, clones with limited metastatic abilities respond to the same agonists with only a two- to threefold increase in cellular cyclic AMP. These data suggest that cyclic AMP metabolism is linked with biochemical pathways that are responsible for the formation of experimental metastasis by the B16 melanoma.